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1

SOUND SEQUENCING SYSTEM AND
METHOD

FIELD OF THE INVENTION

The invention relates generally to user interfaces. More
specifically, the invention is directed towards a display and
interactive user interface for musical sequencers.

BACKGROUND OF THE INVENTION

Drum machines and sequencers have existed for many
years. These devices play percussion and other sounds and
samples in a rhythm pattern as controlled by a user. Typical
output is an audio percussion track that can be played or
recorded. New drum machines have been produced in soft-
ware that run on general purpose computers, or in specialized
sequence machines with input pads.

Many such drum machines provide a simple way to play
beats, such as by striking an input pad or switch based on
real-time, in that the user hits the pad just like a real drum in
order to produce a sound. With other sequencers, a timeline is
presented, allowing a user to indicate points on the timeline,
so that when the sequencer is activated, the notes occur at
according to the sequence on the timeline.

Modern devices such as personal digital assistants (PDAs),
cell phones, music players have increased in memory and
computer power and can run more powerful applications.
Many of these devices have different types of inputs, includ-
ing touch screens.

However, such touch screens are small and hard to present
large amounts of information in a coherent, usable way. In the
case of drum machines, presenting data varying from a single
instrument beat to a complicated sequence with several
sounds, and long sequences, is very difficult.

BRIEF SUMMARY OF THE INVENTION

The following presents a simplified summary of the inven-
tion in order to provide a basic understanding of some aspects
of'the invention. This summary is not an extensive overview
of the invention. It is not intended to identify key or critical
elements of the invention or to delineate the scope of the
invention. The following summary merely presents some
concepts of the invention in a simplified form as a prelude to
the more detailed description provided below.

Embodiments of the present invention may provide a novel
system and method for displaying song and percussion
sequences, and allowing users to easily view and modify such
sequences, including while the sequences are playing. A user
may quickly focus in on specific sounds and rhythms, and
modify the sound and/or rhythm while it plays. Users may
also “zoom out” to view and manipulate a song at a pattern
level, or at a song level with multiple sections of different
sounds and rhythms. An intuitive feel is provided that enables
users to utilize an embodiment with little or no learning
process.

One or more embodiments may include a user interface
display for an audio sequencing device, that includes a part
view comprising a matrix of squares, wherein each square in
the matrix visually indicates whether a specific sound is to be
played; and a pattern view comprising a matrix of squares,
wherein at least one square within the matrix displays a part
related to the pattern view; and wherein a user may switch
from the pattern view and a selected part view.

The parts view may show parts in different colors based on
atype of instrument related to the audio sound. The squares in
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the part view matrix may visually indicate a volume for the
audio sound when the sequence is played. A square in the
matrix may indicate a volume level by one or more lines that
substantially fill the square for a high volume level indication,
wherein consecutively fewer lines indicate a lower volume
level. When the sound pattern is being played, the part view
matrix squares may be highlighted sequentially as the indi-
cated audio sound is played.

One or more embodiments may include a song view, com-
prising a matrix of squares wherein at least one square within
the matrix comprises a pattern view. An embodiment may
include an input feature wherein a user may indicate a tempo
by sequentially activating the input feature at a speed to
indicate the desired tempo.

One or more embodiments may comprise a method or
process of displaying a sequence of sounds to be played,
including displaying by a processor, a pattern view on a
display device, wherein the pattern view comprises a matrix
of squares, wherein at least one square within the matrix
displays a part view; and upon receiving a signal, enlarging
and displaying by a processor one of the part views on the
display device, wherein the part view comprises a matrix of
squares, and wherein each square in the matrix visually indi-
cates whether a specific sound is played at a specific time in a
sequence.

If in play mode, displaying the parts view may include
sequentially highlighting each of the squares, and simulta-
neously producing audio output if the highlighted square
indicates that the specific sound should be played. Such audio
output may be produced at a volume level as indicated in the
highlighted square. Further if in play mode, displaying a
pattern view may include for each part view in the pattern
view, sequentially highlighting each square in the part view,
and simultaneously producing audio output if the highlighted
square indicates that the specific sound should be played;
wherein sequentially highlighting of each square in the part
view is synchronized for all part views displayed in the pat-
tern view.

One or more embodiments may include a process of dis-
playing by a processor, a song view on the display device,
wherein the song view comprises a matrix of squares,
wherein at least one square within the matrix displays a pat-
tern view.

One or more embodiments may include a computer read-
able medium including executable instructions that when
provided to a processor, cause the processor to perform dis-
playing a pattern view on a display device, wherein the pat-
tern view comprises a matrix of squares, wherein at least one
square within the matrix displays a part view; and upon
receiving a signal, enlarging and displaying one of the part
views on the display device, wherein the part view comprises
a matrix of squares, and wherein each square in the matrix
visually indicates whether a specific sound is played at a
specific time in a sequence.

One or more embodiments may include executable instruc-
tions to cause a processor to perform when displaying a part
view, sequentially highlighting each of the squares, and
simultaneously producing audio output if the highlighted
square indicates that the specific sound should be played, if in
play mode. Further, one or more embodiments may include
executable instructions to cause a processor to perform when
displaying a pattern view while in play mode, for each part
view in the pattern view, sequentially highlighting each
square in the part view, and simultaneously producing audio
output if the highlighted square indicates that the specific
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sound should be played, wherein sequentially highlighting of
each square in the part view is synchronized for all part views
displayed in the pattern view.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention
and the advantages thereof may be acquired by referring to
the following description in consideration of the accompany-
ing drawings, in which like reference numbers indicate like
features, and wherein:

FIG. 1 illustrates an example apparatus on which one or
more embodiments may be utilized;

FIG. 2 illustrates a display and interface feature of some
embodiments of the present invention;

FIG. 3 illustrates an example song view interface according
to one or more embodiments;

FIG. 4 illustrates an example pattern view interface accord-
ing to one or more embodiments;

FIG. 5 illustrates an example part view interface according
to one or more embodiments; and

FIG. 6 illustrates a method utilized by one or more embodi-
ments.

DETAILED DESCRIPTION OF THE INVENTION

In the following description of the various embodiments,
reference is made to the accompanying drawings, which form
a part hereof, and in which is shown by way of illustration
various embodiments in which the invention may be prac-
ticed. It is to be understood that other embodiments may be
utilized and structural and functional modifications may be
made without departing from the scope of the present inven-
tion.

FIG.11llustrates a device 20 that may benefit from embodi-
ments of the present invention. Device 20 may comprise a
network-enabled wireless device, such as a cellular phone,
mobile device, data terminal, a pager, laptop computer, or any
non-networked device such as a PDA (personal digital assis-
tant), gaming device, music or video playback device, com-
puter, or combinations thereof. Further, the device 20 may
comprise any combination of network-enabled wireless
devices and non network-enabled devices. As a network-
enabled device, the device 20 may communicate using one or
more antennas 22 over a radio link to a wireless network (not
shown) and through gateways and web servers. Examples of
wireless networks include third-generation (3G) cellular data
communications networks, Global System for Mobile com-
munications networks (GSM), WLAN networks, or other
wireless communication networks. Device 20 may also com-
municate with a web server using one or more ports (not
shown) that may allow a wired connection to the Internet,
such as universal serial bus (USB) connection, and/or via a
short-range wireless connection (not shown), such as a
BLUETOOTH™ link or a wireless connection to WLAN
access point. Thus, device 20 may be able to communicate
with a web server in multiple ways.

As shown in FIG. 1, the device 20 may include a processor
24 and various types of memory, such as volatile memory 30
and non-volatile memory 32. The memory 30, 32 may store
data and information and also instructions to be executed by
the processor 24 to control the device 20 and enable applica-
tions to be performed on or by it. The device 20 may also
include a radio transmitter/receiver 28 in communication
with the processor 24 that enables wireless communications,
as previously described. The radio transmitter/receiver 28
may also receive GPS transmissions and communicate with
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processor 24 to enable the processor to determine current
location information for device 20. Other positioning systems
and methods may be utilized.

The device 20 may also include a display 26 to visually
display information, images, text and other data. User input
may be provided through the display 20, such as by touch
screen, pointer device, etc. The display 20 may be of any size
and shape. The device 20 may also include one or more
speakers 36 to provide mono or stereo sound output to a user,
to play all types of audio including received telephone audio,
and audio and music received from broadcasted signals, or
stored in the memories 30, 32. Audio output may also be
provided by ports or connections (not shown) to allow exter-
nal devices to play the audio, such as headphone jacks, wire-
less transmission, etc. The device 20 may also include other
various types of input devices or sensors, including a micro-
phone 34, and other sensors 42 that allow users and/or the
environment to provide input to the device 20. The micro-
phone 34 may provide sound detection and processing,
including allowing a user to perform voice communications,
record audio, and control devices and applications using
voice commands, speech recognition, or other input through
sounds. The other sensors 42 may be any type of sensor
devices such as accelerometers, compasses, orientation sen-
sors, sensors for various RF signals (including RFID) sensors
for infrared signals and data, vibration or impact sensors, etc.
Other types of input devices, such as keyboards, buttons, etc
are also possible (not shown).

Any of'the input devices, display 26, and processor 24 may
work in concert with instructions stored in memory 30, 32, to
form a graphical user interface (GUI), which allows a user to
interact with the device 20 and any applications on the device
oravailable over a wireless network. An example feature is an
ability for users to interact with applications running on the
GUI, such as communications applications, games, etc.
These software applications, as well as operating system
instructions and updates may be received over the wireless
network, and stored in the memories 30, 32, and executed by
the processor 24. Some applications such as browsers may
allow users to access online stores and other portals over the
wireless network, and to purchase and/or download features,
such as music files, applications, images and video, and other
items.

Embodiments of the present invention present an intuitive
application for producing percussion sounds and tracks that
utilizes screen real estate well and allow maximum flexibility
for users. Users can view songs, rhythm patterns and indi-
vidual parts from a high level, and quickly focus in on par-
ticular patterns or parts to edit or add new rhythms or parts.

FIG. 2 shows an interface according to one or more
embodiments of an invention. An embodiment may provide
multiple views, for example song view 80, pattern view 90,
and part view 100. Views may be provided by different inter-
face screens, which allow viewing and modifying of the ele-
ments that make up the rhythms and/or song. The song view
80 may include multiple patterns 90 displayed in a grid,
whereupon a user may select a pattern and then be provided
with the selected pattern in a pattern view 90. From the pattern
view 90, a user may select a part, and then be provided with
the selected part in a part view 100. A pad view 103 may also
be provided, allowing users different ways to create and edit
parts and patterns. More description of each view will be
provided below. The interface may provide animated zoom-
ing in and out between the different views. pattern views and
other views. Other interface screens and views are possible
and provide other options to view and modify the rhythms and
sounds.
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The example song view 80 and pattern view 90 in FIG. 2
are shown with only a few sub-views for clarity. As will be
explained below, each view may hold many sub-views, and
the subviews may be arranged and re-arranged based on the
rhythms.

All the different views shown in FIG. 2 utilize a 4x4 square
grid theme. A 4x4 square grid works well for songs and
rhythms that are based on a 4/4 time signature, although other
time signatures also work with this size grid. Other size and
shapes of grids may be utilized for one or multiple views. For
music with different time signatures or bars, a different grid
may be utilized, for example a 3x3 grid for music with three
or six beats per measure. Further, a grid does not necessarily
need to be square, but can be adjusted as appropriate for the
available screen size and shape, and type of music or rthythms
featured. The choice of grid may be dynamically selected
based on the selected rhythm.

FIG. 3 shows an example GUI (graphic user interface)
according to one or more embodiments. The interface view in
this FIG. 3 includes a song view 80. The song view shows an
overview of the patterns 90 within a particular song or kit, and
allows a user to organize multiple patterns into a song. The
patterns are presented in a 4x4 matrix grid, thereby displaying
16 patterns at once. In one or more embodiments, a song can
be made of up to 16 patterns 90. Each of these 16 patterns 90
shares the same sounds and tempo (speed), but each pattern
90 can have a completely different rhythm. If a song includes
more than 16 patterns, one or more paged song views may be
provided to show the additional patterns.

A user may start a song playing by tapping the play button
82. The embodiment will then play through connected pat-
terns in order starting from top left through the row, then the
next row down, continuing to the bottom right. The currently
playing pattern 90 may be emphasized for example by a
different color or thicker outline 84 surrounding the pattern,
and/or a play icon 86 located on or near the playing pattern.

Insome embodiments, a group of connected patterns 90 are
referred to as an island. When an embodiment reaches an
empty pattern (the end of an island) it may loop back to the
beginning of the island. This allows a user to separate and
organize different sections of a song or even perform by
jumping between islands while the embodiment is playing. A
user may select a different island, and the border of the
selected pattern 90 will blink until the current pattern has
finished playing, whereupon the embodiment will jump to the
new pattern and start playing.

A user may copy a pattern 90 by touching and holding a
pattern in the grid, and dragging the pattern to an empty
square to create a copy of the pattern. If a pattern is dragged
to a square already containing a pattern, the dragged pattern
overwrites the previous pattern. Users may change the order
of patterns by first copying the desired patterns to empty
spaces on the grid, and then dragging them to different
squares to form a playback order. Users may also erase
unwanted patterns by dragging them off of the grid.

The song view 80 may include other GUI features, includ-
ing for example a volume control 85, a back button 87, and a
tempo button 89. The tempo button 89 may set the speed, or
tempo, at which an embodiment will play back the current kit
(or song) and its patterns. A user may tap the button in rhythm
at the speed the user desires, and the embodiment will inter-
pret the taps to set the tempo of the song. Alternatively a user
can hold the tempo button and drag up to increase the tempo,
or drag to the left to decrease the tempo.

It a user wishes to edit a pattern 90 or create a new pattern
90, the user may tap a pattern’s box in the song view to edit the
pattern 90. To create a pattern from scratch, the user simply
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6

taps on a blank box. The embodiment will switch (or zoom)
the GUI from song view 80 to pattern view 90 to allow the
user to view and edit patterns.

A pattern view for one or more embodiments is shown in
FIG. 4. This view displays an overview (grid) of all of the
parts 100 contained within the selected pattern 90. For this
embodiment, a pattern is made up of up to 16 parts displayed
in a 4x4 matrix grid. Each part 100 displays a different sound.
Parts 100 may be displayed with a different color or other
discriminating feature. For one embodiment, a part color may
indicate a type of sound or instrument, for example blue
indicating kick drums (bass drums); yellow indicating hi hats;
red indicating snare drums; orange indicating percussion (in-
cludes sounds like claps, cymbals and hand drums) and
purple indicating effects (includes sound effects and musical
sounds). Other colors may be utilized, or for indicating dif-
ferent features about a part. When an embodiment is playing
while in pattern view, only the displayed pattern will play, in
a loop.

In pattern view FIG. 4, a user may clear all the parts 100
presently within a pattern by shaking the device 20 multiple
times. Other methods for clearing or erasing patterns may be
utilized, depending on available features of a device 20 or its
user interface features. Embodiments may also include a
mute mode, where the user can silence sounds in a pattern 90
by pressing a mute button (not shown). A user may also use
this feature to hear how different parts work together by
silencing other parts, or to “perform” with the current pattern
by turning parts on or off dynamically.

A user may edit a part by tapping the selected part 100 in
the pattern view grid. This may cause the GUI to zoom in to
the selected part 100 to allow the user to view and edit the part
100.

FIG. 5 shows a part view according to one or more embodi-
ments. Each part 100 is made up of'a sound and 16 steps 110
that can be used to create a rhythm with that sound. Similar to
the other views, the steps are arranged in a 4x4 matrix grid.
The part view allows a user to change the rhythm of individual
sounds within a pattern 90. A user may also change the sound
of a part 100 in this view by browsing through additional
percussion (and other) sounds and samples.

Each step 110 represents a beat of the rhythm. Therefore
for this embodiment the grid displays 16 beats at atime. As a
pattern plays back, each step 110 determines when the sound
is triggered, allowing a user to create and change rhythms by
turning steps on or off. A user may tap on a step 110 in the part
view to turn that step on or off. When the step is turned on, it
may change appearance, such as glowing, or with different
color or appearance, for example with thicker lines and
appearance as indicated in FIG. 5.

In addition to just turning a step 110 on or off, the GUI for
one or more embodiments allows a user to control how loud
each individual step is. When a step 110 is on, a user may
touch the step and drag her finger up or down to adjust the
sound volume for that step. This allows variations in how loud
the sounds in a pattern are. Users may adjust multiple steps in
a row at once, for example dragging their finger horizontally
across the steps to set a similar volume for all steps in the row,
or dragging horizontally and up to cause increasing loudness
for each step in that row, or horizontally and down to cause
decreasing loudness for each step. Multiple fingers may be
used to alter multiple steps at the same time. Further, to
quickly reset a step’s loudness value, a user may double-tap
on the step.

All these adjustments to steps may be performed while the
song is playing. Each step is highlighted as it plays, starting
from the top left and traversing by rows until the bottom right.
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All changes to the steps made by a user are heard immedi-
ately. The display matrix allows users to view and modify a
large number of steps for the part 100. Further, the display
arrangement allows intuitive movements and gestures to
modify the various elements of a song. For example, if the
music has a time signature of 4 beats per measure, a user can
quickly activate (or deactivate) a step on the first beat of each
measure by dragging vertically down the first column of the
grid. A similar action in any of the next three columns will add
steps on the second, third or fourth beat of each measure.

In pattern mode, FIG. 4, an embodiment indicates the
playing beat by highlighting the parts within the pattern 100.
So on the first beat, each part 100 that is active will have the
first (top left) step highlighted, followed by the next step in the
row, etc. In other words, the pattern view shows indicates
playback in a similar way as a part view, only the pattern view
typically will be showing multiple parts simultaneously.

A user may tap on a solo button (not shown) to mute all
other sounds in the song or kit. This allows the user to hear just
the part the user is working with. Tapping the solo button
again will disable the solo mode.

An embodiment may support other gestures in the part
view 100 FIG. 5 to aid a user in viewing and modifying parts.
A user may flick the part view to navigate to adjacent parts. A
flick gesture (e.g. moving the finger touching the screen rap-
idly in a certain direction) to the left will move to the next part,
while a flick gesture up will move to the part below the current
part, etc. To clear all the steps in a part, the user may shake the
device 20.

Users may select a particular sound for the part by tapping
the menu button 112. This may bring up a sound selection
menu (not shown) where a user can scroll through a library of
available sounds and select a sound to assign it to the current
part. The selection menu may provide a selectable filter to
select certain types of sounds, for example a user may select
a color shown at the top of the screen, and thereby to only
search through one type of sound (Kick Drums, FX, etc. as
previously described in terms of colors), or the viewer may
select to view all of the sounds at once. If an embodiment is
currently playing a song, selecting an item from the list may
preview the new sound as part of the current pattern. If a song
is not playing a user may preview a sound, by tapping a play
button next to the sound’s name.

Although some embodiments have been described in terms
of drum or percussion sounds, any type of sounds may be
utilized, including samples, MIDI-produced sounds, or notes
from any type of musical instrument. For some embodiments,
sounds are stored as audio files in any available format and
quality. For some embodiments, a sound file comprises an
MP3 audio file of the particular sound.

Embodiments may also provide additional user interface
screens, such as a GUI screen to allow editing of parts or
sounds. If a user taps an overlay button in the lower left corner
of'the Part view (not shown) a volume and pan overlay screen
may be displayed. This screen allows a user to change the
overall volume of a part, and to pan the sound left or right. The
screen may have one or more slider controls to adjust such
parameters. Alternatively, a screen may display a two dimen-
sional area with a point indicating the present volume and
panning for the sound. Such a display is similar to a joystick
control that adjusts the sound volume by vertical movement
of'the joystick, and adjusts the panning (stereo balance) of the
sound by horizontal movement. A user may adjust the sound
by moving the point up or down to increase and decrease
volume, and move the point left and right to pan the sound left
and right.
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Embodiments may provide other ways to create and edits
songs and patterns. While viewing the pattern mode of FIG. 4,
users may tap a “pad” button in the lower left corner of the
pattern view (not shown) to enter pad mode. In pad mode, a
screen is displayed with a similar 4x4 grid of squares. And
example pad mode view 103 is shown in FIG. 2. The squares
work as drum pads, wherein a user may simply tap on squares
in the grid to trigger their sounds, allowing the user to play out
a rhythm with her fingers. A user can use multiple fingers to
tap more than one pad at the same time. As a pad is tapped, it
may highlight or provide other visual feedback (for example
a 3D button pushed effect) to indicate that it was tapped. The
pads may be provided with images to help identify the type of
sound assigned to a pad, or colored based on the color scheme
previously described.

To record a pattern by tapping the pads, a user may tap the
record button next to the pad (not shown) and then tap at
appropriate times. As the pattern repeats, an embodiment will
remember which pads were tapped, and will incorporate the
user’s performance into the current pattern. The pads may
highlight as they are triggered. The user instantly sees and
hears the part incorporated into the pattern, and can continue
to tap on pads to add more parts to the rhythm. This interac-
tion allows a user to rapidly develop percussion patterns. An
embodiment may also correct a user’s imperfect timing while
tapping the pads by automatically correcting the user’s timing
as the pattern repeats. It does this by associating the user press
timing with the closest step by quantization. If a user makes a
mistake and wants to clear the rhythm on a pad, the user can
just touch and hold the pad for a couple of seconds until it
flashes.

Another adjustment provided by some embodiments is a
“choke group”. This feature may allow one sound to be cut off
by the start of another sound. Put another way, one sound in a
kit will “gate” or “choke” another sound. For example, a user
may want to stop an open hi-hat sound from sustaining when-
ever a closed hi-hat is triggered. An embodiment may have
multiple available groups to choose from. To assign a part to
achoke group, a user may enter pad mode, and touch and hold
a button or a certain part of the screen. While holding, the user
can use another finger to hold one of the pads. In a few
seconds, numbers will appear over the pads (not shown). The
user may then tap the pad that she wants to assign to a choke
group until she reaches the choke group number she wants to
use. When assigning a choke group, the number of the sam-
ple’s choke group is displayed on top of that pad. Tapping on
the pad will cycle through the available choke groups. The
choke group displayed on the pad is the choke group for the
sample loaded into it.

Embodiments may include other views and interface
screens for functions, such as loading songs, creating new
songs, and renaming or deleting songs. In some embodiments
asong may be referred to as a drum kit. To load a song or drum
kit, a selection screen may appear and provide a scrollable list
of available songs. When used on a touch screen interface, a
user can and slide their finger up or down to scroll through the
list, or flick to scroll quickly. When an item in the list is
selected, it may automatically play a preview of the song.
Songs and other content may be available locally in memory
in a device, or available from a networked server. Some con-
tent may be downloadable for free, or only after some form of
payment. Further, some content may be available but locked
until it is unlocked by some payment or a user completing a
certain amount of playing time or achieving a certain level of
skill.

To select a song and edit its sounds and patterns, the user
may select an “open” or arrow button next to the song’s name
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in the list. To make a copy of a song a user may “copy” or +
button, wherein an embodiment will prompt the user to enter
aname for the new kit, using a touch screen keyboard or other
data entry method. A user may create a new (blank) song by
copying an existing song and then deleting all its patterns.
Some embodiments may automatically save all changes a
user makes to a song without any need to explicitly save any
changes. If a user accidently modifies or deletes one of the
songs, if necessary a user may “reset” the song content to the
original content provided with the embodiment.

FIG. 6 illustrates steps performed by one or more embodi-
ments. At step 600, a processor displays a pattern view, such
as a pattern view 80 of FIG. 2. If a command or signal is
received to switch or focus in on a part view, step 602 FIG. 6,
then the processor will then display the part view, step 604. If
acommand or signal is received to switch to pattern view, step
606, then the pattern view will again be displayed, step 600.
Other views may also be switched to and displayed.

Ifa part view is displayed, step 604, and the embodiment is
in play mode, as indicated by item 608, then the embodiment
may display highlighting, step 610. This includes sequen-
tially highlighting each square within the part view, and play-
ing the sound associated with that part if the highlighted
square indicates that the sound should be played. A square
may indicate a volume level, wherein the sound will be played
at the indicated volume level. Similarly, if a pattern view is
displayed, step 600, and play mode is on, as indicated by item
608, then the embodiment may display highlighting, step
612. In this pattern mode, each part mode displayed within the
pattern mode will individually sequentially highlight each
square within the part mode, but all the displayed parts will do
this simultaneously. Users can switch back and forth between
the various views whether in play mode or otherwise.

Embodiments of the present invention may run on devices
such as the iPhone® and iPod Touch available from Apple,
Inc. Such embodiments may be available for download as an
“App” and may come preloaded with songs and drum kits for
certain genres or artists. Alternatively users may import other
sounds and samples, record their own. A downloaded App
may be stored in non-volatile memory 32 FIG. 1, and may
utilize volatile memory 30 when activated. Such Apps may
utilize the Apple Developers Kit, which provides interface
functions and features for utilizing a touch screen for user
input. The iPhone OS API (Operating System Application
Program Interface) provides functions which get called to
notify an App of user interaction, such as touching the screen.
It also provides useful Ul (user interface) classes for display-
ing graphics and controls, and also for implementing zoom-
ing.

An implementation of one embodiment is built with ver-
sion 2.0 of the iPhone SDK, but is compatible with all ver-
sions of iPhone OS. Such an embodiment makes use of a
callback function (for this embodiment it uses the RemotelO
Audio Unit). This callback gets called by the system when-
ever anew buffer of audio is required. The embodiment writes
audio data to the buffer; and the system eventually outputs the
audio to the speakers/lineouts/headphone/etc. The data which
gets written is determined by what voices are currently play-
ing. A voice in this context refers to an instance of a segment
of audio playing back. A voice keeps track of its position in
the source audio data, and uses this location to copy the
appropriate frames to the output buffer. A voice can get trig-
gered when the user hits (activates) the pads, or when the
sequencer encounters a note during playback.

This embodiment uses the stream of audio buffers provided
by the callback as a clock to determine when to trigger voices
during playback. The embodiment counts the number of
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sample frames it receives so that it knows when to trigger the
voices which occur for a specific note in the sequence.

With some embodiments, users are able to record their own
custom samples. Sound samples may be any sound and any
length. Sound samples for a kit are stored as either com-
pressed or uncompressed audio files. They are stored in fold-
ers in nonvolatile memory. These folders may be used to
group the samples according to type. For example, there may
be a separate folder for kick drums, snares, and eftects. Orga-
nizing the files in these directories allows an embodiment to
know what type of sound each sample is.

In one or more embodiments, song files include all the
sequence data for the kit in addition to properties of the song,
such as tempo and swing. The song files also store the file
paths of the samples which the song uses. When the kit is
loaded, these samples are loaded into nonvolatile memory. As
noted, the sequence data is stored in the song file. Since the
audio is output on a high priority thread and typical user
operations happen in the application’s Ul (user interface)
thread, a lock-free FIFO data structure is utilized to commu-
nicate changes which occur as a response to user interaction.

Such Apps may include other functionality, for example
allowing wireless access to Internet databases and resources.
For example, an App may provide wireless connections for a
user to obtain more songs or kits, or to receive information
about artists or producers of various songs or kits, such as
touring information or options to download related content
and songs.

Other embodiments may allow user created and modified
songs to be stored as audio files, and transmitted to others or
utilized in various ways, such as for ringtones. Some embodi-
ments allow importing and exporting samples, songs, and kits
etc. with embodiments running on other platforms, such as
PCs. Further, some embodiments may utilize networking
(wired or wireless) to allow multiple users with different
devices to access, play, and modify songs in real-time and
have a multi-player mode “jam session” or “virtual drum
circle”. A particular device or server may provide the final
output audio for the playing collaborative song, with indi-
vidual networked devices providing users with the ability to
add parts and patterns in real time during playback. Some or
all users may be limited by what types of parts they may play
for the song, or be restricted in other ways such as a time limit
for how long their device may provide input to the song, etc.

Although described in terms of touch screen displays,
embodiments may utilize any type of display, including com-
puter monitors, TV screens, LCD and LED displays, etc., and
also any type of input device including touchpads joysticks,
mice, proximity sensors, keyboards, video game controls,
wireless pointing devices, audio input, voice command input,
etc.

One or more aspects of the invention may be embodied in
computer-usable data and computer-executable instructions,
such as in one or more program modules, executed by one or
more computers, processors, or other devices. Generally, pro-
gram modules include routines, programs, objects, compo-
nents, data structures, etc. that perform particular tasks or
implement particular abstract data types when executed by a
processor in a computer or other device. The computer
executable instructions may be stored on a computer readable
medium such as a hard disk, optical disk, removable storage
media, solid state memory, RAM, etc. As will be appreciated
by one of skill in the art, the functionality of the program
modules may be combined or distributed as desired in various
embodiments. In addition, the functionality may be embodied
in whole or in part in firmware or hardware equivalents such
as integrated circuits, field programmable gate arrays
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(FPGA), and the like. Further, embodiments may be embed-
ded in the hardware or firmware of new equipment.

Although the subject matter has been described in lan-
guage specific to structural features and/or methodological
acts, it is to be understood that the subject matter defined in
the appended claims is not necessarily limited to the specific
features or acts described above. Rather, the specific features
and acts described above are disclosed as example forms of
implementing the claims.

We claim:

1. A user interface display for an audio sequencing device,
comprising:

apart view comprising a square matrix of squares, wherein

the squares in the matrix visually indicate a sequence of
when a specific sound is to be played, and wherein when
the sound sequence is being played, the part view matrix
squares are highlighted sequentially as the indicated
specific sound is played; and

a pattern view comprising a square matrix of squares,

wherein at least one square in the pattern view matrix
displays a part view related to the pattern view, and
wherein when the pattern view is displayed and a song is
being played, the part view matrix squares are still high-
lighted sequentially as the indicated specific sound is
played;

wherein when a user is viewing the pattern view, the user

may select one of the squares in the pattern view matrix,
whereupon the selected part view will expand and be
displayed instead of the pattern view.

2. The user interface display of claim 1, wherein each
square in the part view matrix visually indicates a volume for
the audio sound for when the sequence is played.

3. The user interface display of claim 1, further including:

asong view, comprising a square matrix of squares wherein

at least one square within the song view matrix com-
prises a pattern view, wherein when a user is viewing the
song view, the user may select one of the squares in the
song view matrix, whereupon the selected pattern view
will expand and be displayed instead of the song view.

4. The user interface display of claim 1, wherein the parts
view shows parts in different colors based on a type of instru-
ment related to the audio sound.

5. The user interface display of claim 1, wherein in the part
view, each square in the matrix indicates a volume level by
one or more lines that substantially fill the square for a high
volume level indication, wherein consecutively fewer lines
indicating lower volume level.

6. The user interface display of claim 1, including an input
feature wherein a user may indicate a tempo by sequentially
activating the input feature at a speed to indicate the desired
tempo.

7. The user interface display of claim 1, wherein the spe-
cific sound is stored in an audio file.

8. A method of displaying a sequence of sounds to be
played, comprising:

displaying by a processor, a pattern view on a display

device, wherein the pattern view comprises a square
matrix of squares, wherein at least one square within the
matrix displays a part view;

upon receiving a signal, enlarging and displaying by a

processor one of the part views on the display device,
wherein the part view enlarges and replaces the pattern
view, and wherein the part view comprises a square
matrix of squares, and wherein each square in the part
view matrix visually indicates whether a specific sound
is played at a specific time in a sequence; and
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when in play mode, sequentially highlighting each of the
part view matrix squares, and simultaneously producing
audio output if the highlighted square indicates that the
specific sound should be played, wherein each square in
the part view matrix visually indicates whether a specific
sound is played at a specific time in a sequence even
when displaying the pattern view on the display device.

9. The method of claim 8 wherein the step of displaying a
pattern view includes:

if in play mode, for each part view in the pattern view,

sequentially highlighting each square in the part view,
and simultaneously producing audio output if the high-
lighted square indicates that the specific sound should be
played;

wherein sequentially highlighting of each square in the part

view is synchronized for all part views displayed in the
pattern view.

10. The method of claim 8 wherein producing audio output
includes producing audio output at a volume level as indi-
cated in the highlighted square.

11. The method of claim 8, further including:

displaying by a processor, a song view on the display

device, wherein the song view comprises a square matrix
of squares, wherein at least one square within the matrix
displays a pattern view; and

wherein upon receiving a signal, enlarging and displaying

by a processor one of the pattern views on the display
device, wherein the pattern view enlarges and replaces
the song view.

12. A non-transitory computer readable medium including
executable instructions that when provided to a processor,
cause the processor to perform:

displaying a pattern view on a display device, wherein the

pattern view comprises a square matrix of squares,
wherein at least one square within the matrix displays a
part view;

upon receiving a signal, enlarging and displaying one of the

part views on the display device, wherein the part view
replaces that pattern view, and wherein the part view
comprises a square matrix of squares, and wherein each
square in the matrix visually indicates whether a specific
sound is played at a specific time in a sequence; and
when in play mode, sequentially highlighting each of the
part view matrix squares, and simultaneously producing
audio output if the highlighted square indicates that the
specific sound should be played, wherein each square in
the part view matrix visually indicates whether a specific
sound is played at a specific time in a sequence even
when displaying the pattern view on the display device.

13. The non-transitory computer readable medium of claim
12, further including executable instructions that cause the
processor to perform:

while displaying a pattern view, if in play mode, for each

part view in the pattern view, sequentially highlighting
each square in the part view, and simultaneously produc-
ing audio output if the highlighted square indicates that
the specific sound should be played;

wherein sequentially highlighting of each square in the part

view is synchronized for all part views displayed in the
pattern view.

14. The non-transitory computer readable medium of claim
12 further including executable instructions that cause the
processor to perform producing audio output at a volume
level as indicated in the highlighted square.

15. The non-transitory computer readable medium of claim
12, further including executable instructions that cause the
processor to perform:
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displaying a song view on the display device, wherein the
song view comprises a matrix of squares, wherein at
least one square within the matrix displays a pattern
view; and

wherein upon receiving a signal, enlarging and displaying 5
by a processor one of the pattern views on the display
device, wherein the pattern view enlarges and replaces
the song view.
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